APPENDIX D

COMPUTER PROGRAMS FOR LOWERING CALCULATIONS
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APPENOIX D

PROGRAM PLIFT

The computer program PLIFT calculates the lift-off length and force
required to lift the pipeline at a single point. The program is based on the
equations for lifting the pipeline described in Appendix B. The input for the
program consists of:

1 Outside diameter of the pipe, 00 (inches)

2. Wall thickness of the pipe, t (inches)

3. Elastic modulus of the pipe material, E (psi)

4. Specific weight of the pipe material, v (1b/in3)

5. Soil stiffness parameter, k (psi)

6. Specific gravity of the fluid in the pipe, SG (dimensionless)
7. Lifting height at center of pipeline, h (inches).

The PLIFT program calculates the lift-off lengths, maximum stress,
and force required to lift the center of the pipeline to the specified height.
These calculations are performed for existing axial stresses from -10 ksi to
30 ksi In 1 ksi increments. The axial stress induced by the lengthening of the
pipeline is taken into account in the program and is added to the existing
stress to determine the total axial stress. The program iterates on the
solution until the lengthening stress from two successive iterations is equal.

The program was designed to be run interactively. The output form
the program is displayed on the terminal screen. An additional copy of the
output may be written to file FOR@31.DAT, 1f desired. The output consists of:

1. An echo of the input parameters

2. Lift-off length, lifting force, and maximum stress for existing

axial stresses from -10 to 30 ksi.

A computer listing of the program (VAX-11/780 version) is given
below.



| *v¢;¢.;PRasR:'a IFT
0002 IMPLICIT REAL*8 A- ?
0003 INTEGER*4 1ADD,SIGN, IERR, I
004 CHARACTER®] FILE

0008 COMMON /CONST/WO P0,C1,C2,C3,C4, CS C6,C7
0009 DATA LINC/50.,-10, l ,-0.1,0. 01/

0032 ERR= STRSUPCASE(FILE,FILE)
0033 [0= OD - 2.*T

D*ID*9.013310185D-03
0039 Q= GAMMA*AREA + SGXAREAI




151 WRITE(I QJH
0052 WRITE(1,13)
153 END IF
)54 WRITE(6,3)0D

. WRITE(

0058 WRITEQ
359 WRITE
360 quITE(

0064  STOLD=0.0
365 L= 150.0
366 00 400 1= ~10000,30000,1000

5070 SIGMASSIGINT#STLX
071 N= ABS(SIGMA*AREA)
Q72 IF(N.NE.0.0)QN= O/

089 60TO 200
END IF

008  IF((DSTL.GT.0.5).0R. (DLL.GT.0.01))GOTO 100
095 IF(FILE .EQ. "Y' )WRITE(l 14)I, , SMAX, PO
0096 400 WRITE(6>;4)I L, SMAX PO

: 3éﬁ§tﬁ;fméximum*v
r &, s d force: reguir : -pipeline toa'
~*100 &, spec1f1ed he1ght at the center. vy




0101 2 FORMATQ[//‘GEBuER*THEwFOLLGWINGgBATA felhl g s
0102 3 FORMAT(/ $ Outside diameter of pipe (inches): '

,F13.3)
0104 4 FORMAT($ Wall thlckness of pipe ) vv(inches):'

(981):

o086 FORMAT( § Specific weight of pipe material (1b/1n**3): .
0109 ,F13.3)
o010 7 FORMAT( $ Specify gravity of fluid in pipeline

0114 9 FORMAT('$ Lifting height at center of pipeline (inches):
0115 & :,F13. 3)

0116 10 FORMAT('0 Output will be d1sp1ayed on ‘the terminal screen.

' S T FORMAT(!'S nt dditional ¢ “on file: F0R0017 (Y/N): )

Stress Length Stress o
' (psi) (feet) (psi) (1b) '/)
0;22_,. 14 FORMAT(SX 16,3X,F9.1,3X,F10.0,2X,F10.0)
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ﬁCOMMlNV%PﬁRA/NEEfaLEK;Qn,QK

;va£E?7

T }t.c—SQ 4.
DC= N/4./El

vBG =SQRT(LC-DC)

SUBROUTINE HEIGHT =
IMPLICIT REAL*8 (A-2)

PARAMETER (PI=3.141592654)

EM;0D,QEL,Q, SIGMA
37“-*-_;.;;;3"

M= SRT(LM2)
LM3= LMXLM2
CLL= COS(LM*L)

{EM*L)

AG=SQRT(LC+DC)
2 *AG*BGXSLL+AG*XLM*CLL

*AG2+BG2)
R =17 ho B

-QK-L2*CS5+(LM*L-SLL)*C4-CLL*C3
-2 *LM3*EI*C4

E AR




